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$g$ , $D$
2 ( ) ( 1 ).
, . , $g,$ $D$ ,
. , $y=0$
$X$ , $y$ , ,
$\nabla^{2}\phi=0$ for $0<y<\eta_{\backslash }$ (2.1)
$\frac{\partial\eta}{\partial t}+\frac{\partial\phi\partial\eta}{\ \ }- \frac{\partial\phi}{\phi}=0$ at $y=\eta$ , (22)
1
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$\frac{\partial\phi}{\partial t}+\frac{1}{2}[(\frac{\partial\phi}{\ } I\underline’+(\frac{\partial\phi}{\Phi})^{2}]+\eta=B(t)$ at $y=\eta$ , (2.3)






$t$ , $\phi(x,y,t)$ , \eta (x, , $B(t)$
$t$
(2.1)-(2.4) , :
$\phi=-)\alpha+\Phi(x,y),$ $\eta=H(x)$ . (26)
$(B(t)= \frac{v\underline’}{2}+1)$
, \infty /&, $\Phi/\phi$ , H-l $xarrow\pm\infty$ . $\Phi$ $H$
,
$\nabla^{2}\Phi=0$ for $0<y<H$ , (2.7)
$(-v+ \frac{\infty}{\ })\frac{dH}{dx}-\frac{g}{\phi}=0$ at $y=H$ , (28)
$-v \frac{\infty}{\ }+\frac{1}{2}[(\frac{\partial\Phi}{\ })^{2}+( \frac{g}{\phi})^{2}]+H=1$ at $y=H$ . (29)
$\frac{g}{\phi}=0$ at $y=0$ , (2.10)
$\frac{\infty}{\ }arrow 0$, $\frac{\partial\Phi}{\Phi}arrow 0$ , $H-$ ] $arrow 0$ as $xarrow\pm\infty$ . (2.11)
(26) , $x$ $v$
, .
(26) , . $1<|v|\leq 1.2942$
[5-71. , (2.11) $xarrow\pm\infty$ ,
$H(x)$ 1 ( ). ,
[$\Phi 1_{\mathfrak{r}arrow\infty}=-[\Phi 1_{rarrow-\infty}$ (2.12)
. $[]_{\kappaarrow\infty}$ $([ ]_{r\sim})$ , $xarrow\infty(xarrow-\infty)$
. $x=0$ , $\Phi$ $x$ , $H$
. , $0<H(O)-1<0.781$ (l<|v|\leq 1.2936) 2 (X, $y$
) $[6,7]$ .
$|\sqrt{}$ 1 , $v=v_{0}(1+\epsilon^{\vee})(\epsilon$ , $v_{0}$
$x$ 1, -1 ) , $\Phi$ H-l $O(\epsilon)$




$\chi$ . , :
$\Phi_{s}(X,y)\equiv\Phi(x,y)|_{-,v_{0}(1+\epsilon^{1})}=\epsilon\Phi_{s1}(X)+\epsilon^{3}\Phi_{s3}(X,y)+\cdots$ , (2.14a)











$(\Phi,H)$ $(\Phi_{s},H_{s})$ Euler (2.1)-(2.4)
. , , (2.1)-(2.4)





t} , $(\hat{\phi},\hat{\eta})$ ,
$(\hat{\phi},\hat{\eta})arrow(0,0)$ as $tarrow-\infty$ , (2.18)
. $(2.16a,b)$ $x=0$ , $x$
2
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$v_{0}(1+\epsilon^{2})-v<0$ ( 2 ). $V_{0}=-1$ ,
$v_{0}=1$ . , $t>-\infty$ $(\hat{\phi},\hat{\eta})$
.
3.
$(\emptyset,\hat{\eta})$ , $(2.16a,b)$ (2.1)-(24) (2.18) .
$\epsilon$ . $\epsilon$ $(\hat{\phi},\hat{\eta})$
.
3. 1.
$X$ , $y$ . $\tau$ $[\partial\hat{\phi}/\ =O(\hat{\phi})$ , $\partial\hat{\phi}/\phi=O(\hat{\phi})$ ,





$C$ [ (Core solution)]. $\mathfrak{r}=O(1)$ ,
$\Phi_{s}(\chi+[v-v_{0}(1+\epsilon^{2})]\tau,y),$ $H_{s}(X+[v-v_{0}(1+\epsilon\underline’)]\tau)$ ,












$\Phi_{s1}$ $\overline{\Phi}_{s3}$ (2.15a c) .
$(3.la,b),$ $(3.2a,b)$ (2, 16a b) , $(2.1)-(24)$ $\epsilon$ ,
$(\hat{\phi}_{Cn},\hat{\eta}_{Cn})$ (n=1,2, ) :
$\nabla^{2}\hat{\phi}_{Cn}=0$ for $0<y<H$ , (3.4)
$L_{K}[\hat{\phi}_{Cn},\hat{\eta}_{Cn}]=F_{n}$ at $y=H$ , (3.5)
$L_{D}[\hat{\phi}_{Cn},\hat{\eta}_{Cn}]=G_{n}$ at $y=H$ , (3.6)
189
$\frac{\partial\hat{\phi}_{Cn}}{\phi}=0$ at $y=0$ .
$L_{K}$ , $L_{D}$ .
$L_{K}[\hat{\phi}_{c},\hat{\eta}_{c}]=(-\frac{\partial}{\phi}+\frac{dH\partial}{\ \ }) \hat{\phi}_{c}+[\frac{\partial^{2}\Phi}{\partial x^{2}}+\frac{\partial^{2}\Phi}{\partial x\phi}\frac{dH}{dx}+(-v+\frac{\partial\Phi}{\partial x}I\frac{\partial}{\partial x}]\hat{\eta}_{C}$ ,
$L_{D}[c c]=[(-1’+\frac{\partial\Phi}{\partial x}I\frac{\partial}{\ }+ \frac{\infty\partial}{\phi\phi}]\hat{\phi}_{c}+[(-v+\frac{\infty}{\ }1 \frac{\partial^{\sim}\Phi}{\ \phi}+\frac{\infty\partial^{2}\Phi}{\Phi\Phi^{2}}+1]\hat{\eta}_{C}$ .





$F_{-}=- \frac{\partial\hat{\eta}_{C1}}{\partial\tau}-\frac{\partial\hat{\phi}_{C1}}{\ } \frac{\partial\hat{\eta}_{C1}}{\partial x}+\hat{\eta}_{C1}\frac{\partial}{\phi}(-\frac{\partial\Phi}{\ } \frac{\partial\hat{\eta}_{C1}}{\partial x}-\frac{\partial\hat{\phi}_{c\iota}dH}{\partial xdx}+\frac{\partial\hat{\phi}_{C1}}{\phi})$
$(3.10b)$
$+ \frac{\hat{\eta}_{C1}^{2}\partial^{-}}{2\phi^{2}}(-\frac{\partial\Phi dH}{\partial x\ }+ \frac{\infty}{\phi})-L_{K}[\Phi_{sC2},$ $H_{sC2}1$
$F_{3}=- \frac{dH_{sC2}}{d\tau}-\frac{\partial\hat{\eta}_{C2}}{\partial\tau}-(\frac{\partial\hat{\phi}_{C1}}{\ } \frac{\partial\hat{\eta}_{C_{-}}}{\ }+\frac{\partial(\Phi_{sC2}+\hat{\phi}_{c},)}{\ } \frac{\partial\hat{\eta}_{c\iota}}{b})$
$+ \hat{\eta}_{C1}\frac{\partial}{\phi}(-\frac{\partial\Phi}{\ } arrow-\frac{\partial\hat{\phi}_{C1}}{\ } \frac{\partial\hat{\eta}_{C1}}{\ }-\frac{\partial\hat{\phi}_{C2}}{\ } \frac{dH}{dx}+\Delta\partial\hat{\eta}_{C}\underline{\partial}\hat{\phi}\ \Phi^{-)}$
(3.10c)
$+( H_{sC2}+\hat{\eta}_{C2}+\frac{\hat{\eta}_{C1}^{2}\partial}{2\phi})\frac{\partial}{\phi}(-\frac{\partial\Phi}{\ } \frac{\partial\hat{\eta}_{C1}}{\ }-\frac{\partial\hat{\phi}_{C1}}{\ } \frac{dH}{dx}+\frac{\partial\hat{\phi}_{c\iota}}{\phi})$
$+ \hat{\eta}_{C1}(H_{sC2}+\hat{\eta}_{C2}+\frac{\hat{\eta}_{C1}^{2}\partial}{6\Phi})\frac{\partial^{-}}{\phi^{-}}(-\frac{\infty}{\ } \frac{dH}{dx}+\frac{\Phi}{\phi})-L_{K}[\Phi_{sC3},H_{sC3}]$
$F_{4}=- \frac{\partial(H_{sC3}+\hat{\eta}_{C3})}{\partial\tau}-(\frac{\partial\hat{\phi}_{C1}}{\ } \ovalbox{\tt\small REJECT}_{+}\ovalbox{\tt\small REJECT} s_{-+}\ovalbox{\tt\small REJECT}^{+\hat{\phi}_{3})_{\frac{\partial\hat{\eta}_{C1}}{\ })}} \partial(H+\hat{\eta})\partial(\Phi+\hat{\phi},)\underline{\partial\hat{\eta}}\partial(\Phi\ \ \ ’ \$
$+ \hat{\eta}_{C1}\frac{\partial}{\Phi}(-\frac{\infty}{\ } \frac{\partial(H_{sC3}+\hat{\eta}_{C3})}{\ }-\frac{\partial\hat{\phi}_{C1}}{b}\frac{\partial\hat{\eta}_{C2}}{\ }- \frac{\partial\hat{\phi}_{C2}}{\ }\frac{\partial\hat{\eta}_{C1}}{\ }- \frac{\partial(\Phi_{sC3}+\hat{\phi}_{C3})dH}{\ dx}+\frac{\partial(\Phi_{sC3}+\hat{\phi}_{C3})}{\phi})$
$+( H_{sC2}+\hat{\eta}_{C2}+\frac{\hat{\eta}_{C1}^{2}}{2}\frac{\partial}{\Phi})\frac{\partial}{\Phi}(-\frac{\infty}{\ } \frac{\partial\hat{\eta}_{C2}}{\ }-\frac{\partial\hat{\phi}_{C1}}{\ } \frac{\partial\hat{\eta}_{c\iota}}{\ }-\frac{\partial\hat{\phi}_{c_{\wedge}}}{\ } \frac{dH}{dx}+\frac{\partial\hat{\phi}_{C2}}{\Phi})$
$+[ H_{\mathcal{L}3}+\hat{\eta}_{C3}+\hat{\eta}_{C1}(H_{sC2}+\hat{\eta}_{C2})\frac{\partial}{\Phi}+\frac{\hat{\eta}_{C1}^{3}}{6}\frac{\partial^{2}}{\Phi^{q}\sim}]\frac{\partial}{\Phi}(-\frac{\partial\Phi}{\ } \frac{\partial\hat{\eta}_{C1}}{\ }-\frac{\partial\hat{\phi}_{C1}}{\ } \frac{dH}{\ }+\frac{\partial\hat{\phi}_{C1}}{\Phi})$
(3.10d)







$\frac{\partial\hat{\phi}_{C1}}{\partial\tau}-\frac{1}{2}[(\frac{\partial\hat{\phi}_{C1}}{\ })^{2}+( \frac{\partial\hat{\phi}_{C1}}{\Phi}1^{2}]+\hat{\eta}_{C1}\frac{\partial}{\phi}[(v-\frac{\partial\Phi}{\ } I\frac{\partial\hat{\phi}_{C1}}{\ }- \frac{\partial\Phi\partial\hat{\phi}}{\phi\phi}L^{1}]$
(3.11b)
$v \frac{\partial\Phi}{\ }-\frac{1}{2}[(\frac{\partial\Phi}{\ })^{2}+( \frac{g}{\phi}I^{2}]\}-L_{D}[\Phi_{sC2},H_{sC2}1$
$G_{3}=- \frac{\partial(\Phi_{sC2}+\hat{\phi}_{C2})}{\partial\tau}-(\frac{\partial\hat{\phi}_{C1}}{\ } \frac{\partial(\Phi_{sC2}+\hat{\phi}_{c}\underline,)}{\ }+\frac{\partial\hat{\phi}_{C1}\partial\hat{\phi}_{c}}{\Phi\Phi\underline’})$
$+ \hat{\eta}_{C1}\frac{\partial}{\phi}\{-\frac{\partial\hat{\phi}_{C1}}{\partial\tau}+(v-\frac{g}{\ } I\frac{\partial(\Phi_{sC},+\hat{\phi}_{c_{-}},)}{\ }- \frac{g}{\phi}\frac{\partial\hat{\phi}_{c_{\sim}}}{\phi’}-\frac{1}{2}[(\frac{\partial\hat{\phi}_{C1}}{\ })^{2}+( \frac{\partial\hat{\phi}_{C1}}{\phi}1^{2}]\}(3.11c)$
$+( H_{sC2}+\hat{\eta}_{C2}+\frac{\hat{\eta}_{C1}^{2}\partial}{2\phi}I\frac{\partial}{\phi}[(v-\frac{\partial\Phi}{\ } I\frac{\partial\hat{\phi}_{C1}}{\ }- \frac{\mathfrak{X}\partial\hat{\phi}_{c\iota}}{\phi\phi}]$
$+ \hat{\eta}_{C1}(H_{C2}+\hat{\eta}_{C2}+\frac{\hat{\eta}_{1}^{\frac{}{c},}\partial}{6\phi})\frac{\partial\underline’}{\phi^{2}}\{v\frac{\partial\Phi}{\ }- \frac{1}{2}[(\frac{\partial\Phi}{\partial x})^{2}+(\frac{g}{\phi})^{2}]\}-L_{D}[\Phi_{sC3}, H_{sC3}]$
$G_{4}=- \frac{\partial(\Phi_{sC3}+\hat{\phi}_{C3})}{\text{\^{o}}\tau}-[(\frac{\partial\hat{\phi}_{c\iota}}{\ } \frac{\partial}{\ }+\frac{\partial\hat{\phi}_{c\iota}}{\Phi}\frac{\partial}{\Phi})(\Phi_{sC3}+\hat{\phi}_{C3})+\frac{1}{2}(\frac{\partial(\Phi_{sC2}+\hat{\phi}_{C2})}{\ })^{\underline{?}}+ \frac{1}{2}(\frac{\partial\hat{\phi}_{C2}}{\Phi})^{2}]$
$+ \hat{\eta}_{C1}\frac{\partial}{\Phi}\{-\frac{\partial\hat{\phi}_{C2}}{\partial\tau}+[(v-\frac{\infty}{\ }) \frac{\partial}{\ }-\frac{\infty}{\Phi}\frac{\partial}{\phi}](\Phi_{sC3}+\hat{\phi}_{c3})-\frac{\partial\hat{\phi}_{c\iota}}{\ } \frac{\partial(\Phi_{sC2}+\hat{\phi}_{c_{-}},)}{\ }-\frac{\partial\hat{\phi}_{c\iota}}{\phi}\frac{\partial\hat{\phi}_{C2}}{\Phi}\}$
$+( H_{sC2}+\hat{\eta}_{C2}+\frac{\hat{\eta}_{C1}^{2}}{2}\frac{\partial}{\Phi}I\frac{\partial}{\Phi}\{-\frac{\partial\hat{\phi}_{C1}}{\partial\tau}+(v-\frac{\infty}{\ } I\frac{\partial(\Phi_{sC2}+\hat{\phi}_{C2})}{\ }- \frac{\partial\Phi}{\Phi}\frac{\partial\hat{\phi}_{C2}}{\Phi}-\frac{1}{2}[(\frac{\partial\hat{\phi}_{c\iota}}{\ } \int+(\frac{\partial\hat{\phi}_{C1}}{\Phi}1^{2}]\}$
$+[ H_{sC3}+\hat{\eta}_{C3}+\hat{\eta}_{C1}(H_{sC2}+\hat{\eta}_{C2})\frac{\partial}{\phi}+\frac{\hat{\eta}_{C1}^{3}}{6}\frac{\partial^{-}\neg}{\Phi^{2}}]\frac{\partial}{\phi}[(v-\frac{\infty}{\ }) \frac{\partial}{\ }-\frac{\partial\Phi}{\Phi}\frac{\partial}{\phi}]\hat{\phi}_{C1}$ $(3.11d)$
$+[ \hat{\eta}_{C1}(H_{sC3}+\hat{\eta}_{C3})+\frac{(H_{\mathcal{L}2}+\hat{\eta}_{C2})^{\vee}}{2}+\frac{\hat{\eta}_{C1}^{2}(H_{sC}\underline{.}+\hat{\eta}_{C2})\partial}{2\phi}+\frac{\hat{\eta}_{C1}^{4}}{24}\frac{\partial^{2}}{\phi^{-}}]\frac{\partial^{2}}{\phi^{\sim}}\{v\frac{\infty}{\ }- \frac{1}{2}[(\frac{\infty}{\ })^{2}+( \frac{\infty}{\Phi})^{2}]\}$
$-L_{D}[\Phi_{sC4},$ $H_{sC4}1$
$\ldots\ldots$
$n=1$ , (3.4)-(3.7) , $xarrow\pm\infty$ :
$( \hat{\phi}_{C1},\hat{\eta}_{C1})=(\frac{g}{\ }p_{1}( \tau),$ $\frac{dH}{dx}p_{1}(\tau))$ . (3.12)
$p_{1}(\tau)$ $\tau$ .
$(n=2,3,\cdots)$ , (34)\prec 37) .
$n=1$ ,
$\Gamma_{-\infty}t^{H}\frac{\partial\Phi}{\ } \nabla^{2}\hat{\phi}_{Cn}dxdy+r_{\infty}[\frac{\infty}{\ } L_{K}[\hat{\phi}_{Cn},\hat{\eta}_{Cn}]-\frac{dH}{dx}L_{D}[\hat{\phi}_{Cn},\hat{\eta}_{Cn}]]_{1=H}dx=0$
, $F_{n}$ , $G_{n}$ .
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$\int_{-\infty}^{\infty}[\frac{\partial\Phi}{\ }F_{n}- \frac{dH}{dx}c_{n}]_{y=H}$ $=0$ . (3.13)
$[$ $]_{t}=H$ , $y=H$ .
$n=2$ , $F_{-},$ $G_{2}$ , (3.12) (3.10b) (3.11b) ,
$F_{2}=- \frac{dH}{dx}\frac{\phi_{1}}{d\tau}+L_{K}[\frac{1}{2}\frac{\partial\underline’\Phi}{a^{2}},\frac{1d^{\gamma}\sim H}{2\ 2}]p_{\iota^{2}}- L_{K}[\Phi_{sC2},H_{sC2}1$ $(3.14a)$
$G_{2}=- \frac{\infty}{\ }\frac{\phi_{1}}{d\tau}-\frac{d\Phi_{\mathcal{K}1}}{d\tau}+L_{D}[\frac{1}{2}\frac{\partial^{2}\Phi}{\alpha^{2}},\frac{1}{2}\frac{d^{2}H}{dx^{-}}]p_{1}^{2}-L_{D}[\Phi_{sC2},H_{sC2}]$ . $(3.14b)$
(3. $14a$ b) $n=2$ (3.13) , $n=2$ (3.4)-(3.7)
.
$( \hat{\phi}_{C2},\hat{\eta}_{C2})=(\frac{\partial\Phi}{\ }p_{2}( \tau)+q_{2}(\tau)+\Phi_{a}r_{2}(\tau)-\frac{\partial\Phi}{\partial\nu}\frac{\phi_{1}}{d\tau}-\Phi_{b}\frac{d\Phi_{sC1}}{d\tau}+\frac{1\partial^{2}\Phi}{2a^{2}}p_{1^{\vee}}-\Phi_{sC2}$,
(3.15)
$\frac{dH}{dx}p_{2}(\tau)+H_{a}r_{2}(\tau)-\frac{\partial H\phi_{1}}{\partial vd\tau}-H_{b}\frac{d\Phi_{sC1}}{d\tau}+\frac{1}{2}\frac{d^{2}H}{dx^{-}}p_{1}^{2}-H_{sC2})$.
$p_{2}(\tau),$ $q_{2}(\tau)$ $\tau$ ,
$r_{-},( \tau)=\frac{1}{v-v_{0}}\frac{d\Phi_{C1}}{d\tau}$ (3.16)
, $\mathfrak{X}/\partial v$ , $\partial H/\partial v$ $\Phi$ , $H$ $v$ , $\Phi_{a},$ $H_{a},$ $\Phi_{b},$ $H_{b}$ (AIO)-(A13)
( ) . (2.12) $\Phi$ , $\Phi,$ $\Phi_{a}$ ,
$\Phi_{b}$ $xarrow\pm\infty$ $0$ .
[$\Phi b_{arrow\pm\infty}=\pm(\frac{vM}{2}-\frac{T}{v})=\pm[(\frac{5v}{6}-\frac{1}{3v})M-\frac{E}{v}]$, (3.17a)
$[ \Phi_{a}]_{rarrow\pm\infty}=[\frac{3}{2}v-(\frac{v^{2}}{2}+1)\frac{d}{dv}][\Phi]_{\kappaarrow\neq\infty}$, $[ \Phi_{b}]_{xarrow\pm\infty}\cdot=\frac{1}{2}(3-v\frac{d}{dv})[\Phi]_{rarrow f\infty}$ . $(3.17b,c)$
$M$ $T$ , ( ) .
$M(v)=r_{\infty}(H-1)dx$ , (3.18)
$T(v)= \frac{1}{2}r_{-\infty}\iota^{H}[(\frac{g}{\ } I^{2}+(\frac{\partial\Phi}{\phi})^{2}]dxd\mathcal{Y}\cdot$ (3.19)
(3.17a-C) , $\hat{\phi}_{C2}$ $Xarrow\pm\infty$ $0$ .
$b_{C2}^{\wedge}l_{arrow\pm\infty}=q_{2}+[\frac{\Phi_{a}}{v-v_{0}}-\Phi_{b}]_{Xarrow\neq\infty^{\frac{d\Phi_{sC1}}{d\tau}-}}^{d\Phi}\ovalbox{\tt\small REJECT}_{\infty}\frac{\phi_{1}}{d\tau}$ . (3.20)
$x$ , . $x$
, $x$ ( ) ,
. 22 ,
23 .
$n=3$ , $F_{3},$ $G_{3}$ , (3.12), (3.15) (3.1Oc) (3.11c) ,
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$F_{3}=- \frac{dH\phi}{d\mathfrak{r}d\underline{\tau}}$ $- H_{a}\frac{dr_{2}}{d\tau}+\frac{\partial H}{b}\frac{d^{2}p_{1}}{d\tau^{-}}+H_{b}\frac{d^{-}\Phi_{s}c\iota}{d\tau^{2}}+L_{K}[L_{3}[\Phi 1L_{3}[H]]-L_{K}[\Phi_{sc3},H_{S}c3],$$(3.21a)$
$G_{3}=- \frac{\partial\Phi}{\ }\frac{\psi_{\gamma}\sim}{d\tau}-\frac{dq_{2}}{d\tau}-\Phi_{a}\frac{dr_{2}}{d\tau}+\frac{\infty}{\partial v}\frac{d^{2}p_{1}}{d\tau^{\wedge}\urcorner}+\Phi_{b}\frac{d^{2}\Phi_{st_{-}^{\neg}1}}{d\tau^{2}}+L_{D}[L_{3}[\Phi 1L_{3}[H]]-L_{D}[\Phi_{s}{}_{c3}H_{sC3}]$. $(3.21b)$
$L_{3}$ .
$L_{3}[\Psi]=p_{1}\frac{\partial}{\ }( \frac{\partial\Psi}{\partial x}p_{\wedge},+\frac{1}{6}\frac{\partial^{-}\Psi}{\partial x^{-}}p_{1}^{2}-\frac{\partial\Psi\phi_{1}}{\partial vd\tau}-\Psi_{b}\frac{d\Phi_{sC1}}{d\tau}+\Psi_{a}r_{2})$.
(3.25)
(321ab) $n=3$ (3.13) , $p_{1}$ .
$p_{1}(\tau)=P_{\iota 0}[\Phi_{s1}((v-v_{0})\tau)-\Phi_{s1}(-\infty)]$ . (3.23)
,
$P_{10}=v_{0}[ \frac{-vd(v+v_{0})M}{dE/dvdv}+1]$ . (3.24)
$M$ (3.18) , $E$
$E(v)= \frac{1}{2}\Gamma_{-\infty}\{ff[(\frac{\infty}{\ })^{2}+( \frac{\infty}{\phi}1^{2}]dy+(H-1)^{2}\}dx$
( $+$ ) .
(3.23) , $n=3$ (3.4)-(3.7) ,
$( \hat{\phi}_{C3},\hat{\eta}_{C3})=(\frac{\infty}{\partial x}p_{3}(\tau)+q_{3}(\tau)+\Phi_{a}r_{3}(\tau)-\frac{\partial\Phi}{\partial v}\frac{dp_{\sim}}{d\tau}-\Phi_{b}\frac{dq_{\sim}}{d\tau}+\hat{\phi}_{C3}$
$+p_{1} \frac{\partial}{\partial x}(\frac{\partial\Phi}{\partial x}p_{2}+\frac{1\partial^{2}\Phi}{6\partial x^{-}}p_{1}^{-}-\frac{\infty}{\partial v}\frac{\phi_{1}}{d\tau}-\Phi_{b}\frac{d\Phi_{sC1}}{d\tau}+\Phi_{a}r_{2})-\Phi_{sC3}$,
(3.26)
$\frac{dH}{d\kappa}p_{3}(\tau)$ $+ H_{a}r_{3}(\tau)-\frac{\partial H}{\partial v}\frac{\phi_{2}}{d\tau}-H_{b}\frac{dq_{-}}{d\tau}+\hat{\eta}_{C3}^{*}$
$+p_{1} \frac{\partial}{\partial x}(\frac{dH}{\ }p_{2}+ \frac{1}{6}\frac{d^{-}H}{d\kappa^{-}}p_{1}^{2}-\frac{\partial H\phi_{1}}{\partial vd\tau}H_{b}\frac{d\Phi_{sC1}}{d\tau}+H_{a}r_{2})-H_{sC3})$.
$p_{3}(\tau),$ $q_{3}(\tau),$ $r_{3}(\tau)$ $\tau$ , $(\hat{\phi}_{C3},\hat{\eta}_{C3})$ (34)-(37) $F_{n}$ ,
$G_{n}$
$- H_{a}\frac{dr_{2}}{d\tau}+\frac{\partial H}{\partial v}\frac{d^{2}p_{1}}{d\tau^{2}}+H_{b}\frac{d^{2}\Phi_{sC1}}{d\tau^{2}},$ $- \Phi_{a}\frac{dr_{2}}{d\tau}+\frac{\infty}{b}\frac{d^{2}p_{1}}{d\tau^{2}}+\Phi_{b}\frac{d^{2}\Phi_{sC1}}{d\tau^{2}}$ ,







, $M_{a}$ $M_{b}$ ,
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$M_{a} \equiv\Gamma_{-\infty}(H_{a}-vkx=2vM-(\frac{v^{2}}{2}+1)\frac{dM}{dv}. M$. $\equiv r_{-\infty J}(H_{b}-1k=2M-\frac{v}{2}\frac{dM}{dv}, (3.29)$
( $H_{a’}$ $H_{b}$ (All), (A13)).
$n=4$ , $F_{4},$ $G_{4}$ , (3.12), (3.15), (3.26) (3.10d), (3.11d) ,
$F_{4}=- \frac{dH}{dx}\frac{dp_{3}}{d\tau}$ $- H_{a}\frac{dr_{3}}{d\tau}+\frac{\partial H}{\partial v}\frac{d^{2}p_{2}}{d\tau^{2}}+H_{b}\frac{d^{2}q_{2}}{d\tau^{2}}-\frac{\partial\hat{\eta}_{C3}*}{\partial\tau}+L_{K}[L_{4}[\Phi 1\iota_{4}[HI-L_{K}[\Phi_{s}{}_{c4}H_{sC4}]$
$(3.30a)$
$+ L_{K}[\frac{\partial\hat{\phi}_{C3}}{\ }, \frac{\text{\^{o}}\hat{\eta}_{C3}}{\ }]p_{1}$ ,
$G_{4}=- \frac{\varpi}{\ }\frac{\phi_{3}}{d\tau}-\frac{dq_{3}}{d\tau}-\Phi_{a}\frac{dr_{3}}{d\tau}+\frac{\infty d^{2}p_{2}}{\partial\nu d\tau^{2}}+\Phi_{b}\frac{d^{2}q_{2}}{d\tau^{2}}-\frac{\partial\hat{\phi}_{C3}}{\partial\tau}+L_{D}[L_{4}[\Phi 1\iota_{4}[HI-L_{D}[\Phi_{C4},H_{S}c4]$
(3.30b)
$+ L_{D}[\frac{\partial\hat{\phi}_{C3}}{\ }, \frac{\partial\hat{\eta}_{C3}*}{\ }]p_{1}$ .
$L_{4}$ .




$\Phi_{aa},$ $H_{aa},$ $\Phi_{ab},$ $H_{ab},$ $\Phi_{u},$ $H_{bb}$ (A14)-(A19) ( ) .
$(3.30a,b)$ $n=4$ (3.13) ,
$\Gamma_{r}[-\frac{\partial\Phi}{\ } \frac{\partial\hat{\eta}_{C3}}{\partial\tau}+\frac{dH}{dx}\frac{\partial\hat{\phi}_{C3}}{\partial\tau}]_{y\overline{-}H}d\kappa=r_{r}[L_{1}[\frac{\partial\hat{\phi}_{C3}}{\partial\tau},\frac{\partial\hat{\eta}_{C3}}{\partial\tau}]^{\frac{\partial\Phi}{\partial\nu}-L_{2}}[\frac{\partial\hat{\phi}_{C3}}{\partial\tau},\frac{\partial\hat{\eta}_{C3}*}{\partial\tau}]\frac{\partial H}{\partial\nu}]_{y\overline{-}H}d\mathfrak{r}-[\frac{\infty}{\partial\nu}\frac{\partial_{l\ell_{C3}}^{\wedge}}{\partial\tau}]_{r}^{\infty}$




$E_{a} \cong vr_{\infty}[\frac{g}{\ } H_{a}-\frac{dH}{d\mathfrak{r}}\Phi_{a}]_{y=H}dx-2vM=3vE-(\frac{v^{-}}{2}+1)\frac{dE}{dv}$, $(3.33a)$
$E_{b} \equiv vr_{\infty}[\frac{\infty}{\ } H$. $- \frac{dH}{dx}\Phi_{b}]_{y=H}$ $M=3E- \frac{v}{2}\frac{dE}{dv}$ , (3.33b)




$X$ , $y,$ $r$ $[\partial\hat{\phi}/\partial X=O(\hat{\phi}),$ $\partial\hat{\phi}/\phi=O(\hat{\phi})$ ,
$\partial\hat{\phi}/\partial\tau=O(\hat{\phi}),$




$F$ [ (far-field solution)]. $\hat{\phi}_{F}$ , $\hat{\eta}_{F}$
$O(\epsilon^{2}),$ $O(\epsilon^{3})$ , $xarrow\pm\infty$
$((320), (328)$ ). $(2.14a,b),$ $(334ab)$ (2.16a,b) ,
(2.1)-(2.4) $\epsilon$ , $(\Phi,H)$ $xarrow\pm\infty$
, $(\hat{\phi}_{Fn},\hat{\eta}_{Fn+1})(n=2,3,\cdots)$
.
$\frac{\partial^{2}\hat{\phi}_{Fn}}{\phi^{2}}=\{\begin{array}{ll}0 (n=2and3),- (n=4,5,\cdots), for 0<y<1,\end{array}$ (3.35)
$\frac{\partial\hat{\phi}_{Fn}}{\Phi}=J_{n}$ at $y=1$ , (3.36)
$( \frac{\partial}{\partial\tau}-v\frac{\partial}{\partial X})\hat{\phi}_{Fn}+\hat{\eta}_{Fn+1}=K_{n}$ at $y=1$ , (3.37)
$\underline{\partial}\hat{\phi}_{Sk}=0$





$( \frac{\partial}{\partial r}-v\frac{\partial}{\partial X})\hat{\eta}_{F3}-\frac{\partial^{2}\hat{\phi}_{F2}}{\phi^{2}}H_{s2}(X+()J-v_{0})r)$ $(n\cdot=4)$ ,
$( \frac{\partial}{\partial\tau}-v\frac{\partial}{\partial X})\hat{\eta}_{F4}-\frac{\partial\underline’\hat{\phi}_{r_{-}}}{\phi^{2}’}\hat{\eta}_{F3}-\frac{\partial^{\sim}\hat{\phi}_{F3}}{\phi^{2}}H_{s2}(X+(v-v_{0})\tau)$ $(n=5)$,
$\ldots\ldots$
(3.39)
$K_{n}=\{\begin{array}{ll}0 (n=2),- (\frac{\partial\hat{\phi}_{F_{-}}}{\phi’}1^{2} (n=3),\ldots \end{array}$ (3.40)
$n=2$ ,. $(335)-(338)$ , $y$ .
$\hat{\phi}_{F2}=\hat{\phi}_{F2}(X,\tau)$ , $\hat{\eta}_{F3}=(-\frac{\partial}{\partial\tau}+v\frac{\partial}{\partial X})\hat{\phi}_{F2}$ . (3.41)
$n=3$ ( $K_{3}=0$ ) (3.35)-(3.38) , $y$ .
$\hat{\phi}_{F2}=\hat{\phi}_{F3}(X,\tau)$ , $\hat{\eta}_{F4}=(-\frac{\partial}{\partial\tau}+v\frac{\partial}{\partial X})\hat{\phi}_{F3}$ . (3.42)
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$n=4,5$ , $(335)-(338)$ . ,
-\partial 2\phi \phi Fn-2/X2 $J_{n}$ :
$- \int_{0}^{1}\frac{\partial^{2}\hat{\phi}_{Fn-2}}{\partial X^{2}}dy=J_{n}$ . (3.43)
(3.41), (3.42) (343) $n=4.5$ , (2.18) , $\dot{\phi}_{F2}$ $\hat{\phi}_{F3}$ $X$ , $\tau$
.
$\hat{\phi}_{F2}=\{\begin{array}{ll}0 for X>0,f_{2}(X+(v-v_{0})\tau)+g_{2}(\chi+(v+v_{0})\tau for X<0,\end{array}$ (3.44a)
$\hat{\phi}_{F3}=\{\begin{array}{ll}0 for X>0,f_{3}(X+()J-v_{0})\tau)+g_{3}(X+(v+v_{0})\tau for X<0.\end{array}$ $(3.44b)$
$f_{2},$ $g_{2},$ $f_{3},$ $g_{3}$ . $\hat{\eta}_{F3}$ $\hat{\eta}_{F4}$ (3.34a:b) (331) ,
$\hat{\eta}_{F3}=\{\begin{array}{ll}0 for X>0,v_{0}[f_{2}’(X+(v-v_{0})\tau)-g_{2}’(X+(v+v_{0})\tau)] for X<0,\end{array}$ $(3.45a)$
$\hat{\eta}_{F4}=\{\begin{array}{ll}0 for X>0,v_{0}[f_{3}’(X+(v-v_{0})\tau)-g_{3}’(X+(v+v_{0})\tau)] for X<0.\end{array}$ $(3.45b)$
, . $f_{2},$ $g_{2},$ $f_{3},$ $g_{3}$
, (3.3 ).
3. 3.
$(\hat{\phi}_{c},\hat{\eta}_{c})$ $(\hat{\phi}_{F},\hat{\eta}_{F})$ . (|X|<<1)}
$X(=\alpha)$ .
$\hat{h}_{Fn}=(\hat{h}_{Fn}1+\epsilon i\frac{\partial\hat{h}_{Fn}}{\partial X})_{0}+\frac{\epsilon^{2}x^{2}}{2}(\frac{\partial^{2}\hat{h}_{Fn}}{\partial X^{2}})_{0}+\cdots$ .
$\hat{h}$ $(\delta,\hat{\eta})$ , $(\cdots)_{0}$ $X=0$ .
, $(\hat{\phi}_{F},\hat{\eta}_{F})$ $\epsilon$ , $(\hat{\phi}_{Pn}^{*},\hat{\eta}_{Fn})$ . , $\epsilon^{3}$
6 $\hat{\phi}_{F}$ ( $\epsilon^{3}\hat{\phi}_{F3}$ ) $\epsilon^{3}(\hat{\emptyset}_{F3}\lambda+\epsilon^{3}x(\partial\hat{\phi}_{F2}/\partial X1$ . ,
$(\hat{\phi}_{Cn},\hat{\eta}_{Cn})$ $(\hat{\phi}_{Fn},\hat{\eta}_{Fn})$ ( ) . ,
$\hat{\phi}_{Cn}arrow\hat{\phi}_{Fn}$ , $\hat{\eta}_{Cn}arrow\hat{\eta}_{Fn}$ as $xarrow\pm\infty$ (3.46)
.





$q \underline,+[\frac{\Phi_{a}}{v-v_{0}}-\Phi_{b}]_{xarrow-\infty}\frac{d\Phi_{sC1}}{d\tau}-\frac{d[\Phi_{a}]_{x--\infty}}{dv}\frac{\phi_{1}}{d\tau}=f_{2}((v-v_{0})\tau)+g_{2}((v+v_{0})\tau)$ . (3.48)
, (3.20). (3.44a) .
$n=3$ , $\hat{\phi}_{F3}=(\hat{\emptyset}_{F3}1+x(\partial\hat{\phi}_{F2}/\partial X\lambda$ , $x$ $x$
, . $x$ , (328)
$[\hat{u}_{C3}]_{\mathfrak{r}arrow f\infty}$ . , (3.28), (3.44a), (3.45a)
,
$(1-v^{2})r_{3}+v \frac{dq_{2}}{d\tau}+\frac{1}{2}(-M_{a}\frac{dr_{2}}{d\tau}+\frac{mfd^{2}p_{1}}{dvd\tau^{2}}+M_{b}\frac{d^{2}\Phi_{C1}}{d\tau^{2}})=0$ , (3.49)
$(1-v^{2})r_{3}+v \frac{dq_{2}}{d\tau}-\frac{1}{2}(-M_{a}\frac{dr_{2}}{d\tau}+\frac{dM}{dv}\frac{d^{2}p_{1}}{d\tau^{2}}+M_{b}\frac{d^{-}\Phi_{C1}}{d\tau^{2}})=-v_{0}\frac{df_{2}((v-v_{0})\tau)}{d\tau}+v_{0}\frac{dg_{2}((v+v_{0})\tau)}{d\tau}$ .
(3.50)




$f_{2}((v-v_{0})_{T})=- \frac{p_{s}d\Phi_{C1}}{v-v_{0}d\tau}$ , (3.52)
$g_{2}((v+v_{0}) \tau)=-\frac{p_{R}d\Phi_{C1}}{v-v_{0}d\tau}$ . (3.53)
,
$p_{s}=- \frac{3v_{0}E+(v+v_{0})Md}{dE/dvdv}(\frac{v+v_{0}}{2}M)+(\frac{5}{4}w_{0}+\frac{3}{2})M$ , (3.54)
$p_{R}=- \frac{3v_{0}E+(v+v_{0})Md}{dE/dvdv}(\frac{v-v_{0}}{2}M)+(\frac{5}{4}\backslash ;v_{0}-\frac{1}{2})M$ . (3.55)
$(3.47)(3.51)$ (332)} , $P_{2}$ :





, (3.52), (3.53) (344a), (345a) , $(\hat{\phi}_{F2},\hat{\eta}_{F3})$ .
$\hat{\phi}_{F2}=\{\begin{array}{ll}0 for X>0,- p_{s}-k\frac{\varpi_{s1}QX+(v+v_{0})\tau]/k)}{\partial X}p_{R} for X<0,\end{array}$ (3.58a)
197
$\hat{\eta}_{F3}=\{\begin{array}{ll}0 fOr X>0,- p_{s}+\frac{\partial H_{s}\underline,Q\prime}{\partial X}p_{R} fOr X<0,\end{array}$
,
(3.58b)
$k= \frac{v+v_{0}}{v-v_{0}}$ . (3.59)
4.
3 . , $O(\epsilon^{2})$ (3.12), (3.15)
(X ) ( $v,$ $a,$ $b$ ) . ,
$\Phi(x,y)+\Phi_{s}(X+[v-v_{0}(1+\epsilon^{2})]\tau,y)+\hat{\phi}_{c}=\Phi^{E}(x-p(\tau),y)|_{V--\iota*\Delta V,\neq\Delta al=1+\Delta b}+O(\epsilon^{3}),$ $(4.1a)$
$H(x)+H_{s}(X+[v-v_{0}(1+\epsilon^{2})]\tau)-1+\hat{\eta}_{c}=H^{E}(x-p(\tau))|_{V\overline{-}v+\Delta V.r-\Delta al=1+\Delta b}+O(\epsilon^{3})$ . (4.1b)
$(\Phi^{E},H^{E})$ ( ) ,
$p(\tau)=-\varphi_{1}(\tau)-\epsilon^{2}p_{2}(\tau)$ , $\Delta V=-\epsilon^{2}\frac{\phi_{1}}{d\tau}$ , $\ =\epsilon^{2}r_{2}(\tau)$ , $\Delta b=-\epsilon^{2}\frac{d\Phi_{sC1}}{d\tau}$ , (4.2)
$p(\tau)$ , $\Delta V$ , &, $\Delta b$ $V,$ $a,$ $b$
. $(3.23)(332)$ , $p(\infty)$ ,
$p( \infty)=\frac{4^{\sqrt{6}}}{3}P_{10}v_{0}\epsilon$ . (4.3)
, $x$ . Table 1 , (4.3)
$p(\infty)$ $H(O)-1$ ( $2\epsilon^{2}$ )
. $p(\infty)$ , (v0 $=-1$ ) , (v0=1)
. , ,
$O(\epsilon)$ . $|p(\infty)|$ ,
$H(O)$ , $H(O)$
.
(4.1) $\Delta V$ , &, $\Delta b$ , $V=v$ ,
$a=0,$ $b=1$ $V$ , $a$ , $b$ , $O(\epsilon^{2})$ .
, (4.2) (2.15d), (3.16), (3.23) , $X=0$
$\epsilon^{2}H_{s2}((v-v_{0})\tau)$ .
$\{\begin{array}{l}\Delta V\ \Delta b\end{array}\}=\{\begin{array}{l}P_{10}v_{0}(v-v_{0})v_{0}-v_{0}(v-v_{0})\end{array}\}\epsilon^{2}H_{s2}((v-v_{0})\tau)$ . (4.4)
$\Delta V$ . &, $\Delta b$ , $(v_{0}=-1)$ , , ,
$(v_{0}=1)$ , , .
(358ab) , 1 ,
$P_{S}$ . Table 1 $H(O)-1$
$p_{s}$ . $p_{s}$ $V_{0}$ .
( ) .
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Table 1 $(v_{0}=-1)$ , $(v_{0}=1)$ $p(\infty)$
$Ps$ , $H(O)-1$
( $\chi$ ). $2\epsilon^{2}<<1$ .
$H(O)-1=2\delta^{2}$ $(\epsilon<<\delta<<1)$ , .
$(H(O)-1\geq 0.7)$ , $(v_{0}=1)$ , $p_{s}$ $v_{0}$ . ,
$H(O)-1\geq 0.7$ ,
( ) . ,
$p(\infty)$ ( ) . $(x$
) . ( )
, ( $x$ )
.
(358ab) 2 , . ,
, $|v+v_{0}|$ $x$ . ,
$x$ .
(2.6) .
$\phi=-\}\alpha+\Phi^{E}(x,y),$ $\eta=H^{E}(x)$ . (A1)
, $xarrow\pm\infty$
$\frac{g^{E}}{\ }arrow a$ , $\frac{g^{E}}{\phi}arrow 0$, $H^{E}arrow h(a,b)\equiv b+va-\frac{a^{2}}{2}$ as $xarrow$ X), (A2)
. $v$ 2 $a$ ,
$b$ . (Al) , $a=0,$ $b=1$ (26)
. (A1), $(A!)$ (2.1)-(24) , $(\Phi^{E},H^{E})$ .
$\frac{\partial^{\sim}\Phi^{\epsilon}\neg}{a^{2}}+\frac{\partial^{-}\Phi^{E}\neg}{\Phi^{2}}=0$ for $0<\mathcal{Y}<H^{\epsilon}$ , (A3)
$(-v+ \frac{\infty^{E}}{\ })\frac{dH^{E}}{d\kappa}=\frac{\infty^{\epsilon}}{\Phi}$ at $y=H^{E}$ , (A4)
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$-v \frac{\partial\Phi^{E}}{\ }+\frac{1}{2}[(\frac{\partial\Phi^{E}}{\ })^{2}+( \frac{\text{\^{o}}\Phi^{E}}{\Phi})^{2}]+H^{\epsilon}=b$ at $y=H^{E}$ , (A5)
1
$\overline{\phi}=0$
at $y=0$ , (A6)
$\frac{g^{E}}{\ }arrow a$, $\frac{g^{E}}{\Phi}arrow 0$ , $H^{E}arrow h$ as $xarrow\pm\infty$ . (A7)
:
$v \sim=\frac{v-a}{\sqrt{h}},$
$(x \sim,\tilde{y})=\frac{1}{h}(x,y),\tilde{\Phi}=\frac{\Phi^{E}-ax}{h^{3/2}},\tilde{H}=\frac{H^{E}}{h}$ , (A8)
, $(A3)-(A7)$ (27)-(2.11) $x,$ $y,$ $v$ ,
$\Phi,$ $H$ $x\sim,\tilde{y},$ $v\sim,\tilde{\Phi},\tilde{H}$ .
$(\tilde{\Phi},\tilde{H})$ , $1<|v\sim|\leq 1.2942$ [5-71 , (A8)
$(\Phi^{E},H\ovalbox{\tt\small REJECT}$ ,
$1< \frac{|v-a|}{\sqrt{h}}\leq 1.294$ and $h>0$ . (A9)
$(\Phi^{E},H^{E})$ $a$ $b$ $a=0,$ $b=1$
, $v,$ $x,$ $y$ .
$\Phi_{a}\cong\frac{\partial\Phi^{E}}{h}|_{-0,k1}^{\partial h^{3/\neg}}=-k\ovalbox{\tt\small REJECT}_{a\cdot 0.b1}\tilde{\Phi}+ax$
$=[ \kappa+\frac{3}{2}h^{112}\frac{\text{\^{o}} h}{\ } \tilde{\Phi}+h^{3/2}($
$\frac{a\tilde{\Phi}}{e}$
$a_{k}^{e}+\frac{\tilde{g}}{\Phi}\frac{\Phi}{\ }+ \frac{\partial\tilde{\Phi}\partial_{\mathcal{V}}^{\sim}}{\pi ae})]|_{a\triangleleft.\triangleright 1}$
(A10)
$=[x+ \frac{3}{2}h^{1/2}(v-a)\tilde{\Phi}-\frac{v-a}{h^{\iota\prime 2}}(x\frac{\partial\tilde{\Phi}}{\ }+y \frac{\partial\tilde{\Phi}}{\Phi})-(\frac{v^{2}}{2}+b)$ $\frac{\tilde{f}}{fi}]|_{a=0.\succ- 1}$
$=x+v( \frac{3}{2}\Phi-x\frac{\infty}{\ }-y \frac{\infty}{\Phi})-(\frac{v^{2}}{2}+1)\frac{\partial\Phi}{\partial\nu}$ ,
$H_{a}\cong\partial H^{E}\ \dashv r- 0.b=1=\frac{\partial h\tilde{H}}{k}|_{a\triangleleft.\succ- 1}-=[\frac{\text{\^{o}} h}{\ } \tilde{H}+h(\frac{\partial\tilde{H}}{R}$$f_{\ }^{fl}+$ $\frac{f\tilde{H}}{fi}\frac{\mathfrak{N}}{h})]|_{0.b- 1}$





$=[ \frac{3}{2}h^{1/2}\frac{\partial h}{\partial b}\tilde{\Phi}+h^{3/2}($ $\frac{f\tilde{\Phi}R}{fi\partial b}+\frac{\partial\tilde{\Phi}\Phi}{\Phi\partial b}+\frac{\tilde{\infty}\pi}{\partial v\sim\partial b})]|_{a=0.b=1}$
$=[ \frac{3}{2}h^{1/2}\tilde{\Phi}-\frac{x\infty\sim}{h^{1/2}X}-\frac{y\infty\sim}{h^{\iota\prime 2}\Phi}\frac{v-a\partial\tilde{\Phi}}{2\Re}]|_{a\approx 0.b\approx 1}$
(A12)
$= \frac{3}{2}\Phi-x\frac{\infty}{\ }-y \frac{\infty}{\Phi}-\frac{v}{2}\frac{\partial\Phi}{\partial\nu}$,
$H_{b}\equiv\Re^{E}\partial\dashv b_{a-0.\triangleright\iota}=\frac{\partial h\tilde{H}}{\text{\^{o}} b}|_{a\triangleleft,b=1}=[\frac{\text{\^{o}} h}{\partial b}\tilde{H}+h(\frac{\partial\tilde{H}}{\ } \frac{R}{\partial b}+$ $\frac{f\tilde{H}ffi}{fl\partial b}I]|_{a-0,k1}$
$=[ \tilde{H}-\frac{x}{h}\frac{\partial\tilde{H}}{R}-\frac{v-a\partial\tilde{H}}{2^{\sqrt{h}ffi}}]|_{a\triangleleft,b=1}$ (A13)
$= H-x\frac{dH}{dx}-\frac{v}{2}\frac{\partial H}{\text{\^{o}}\nu}$ .
$(\Phi_{a},H_{a})$ (34)-(37) , $(\Phi_{b},H_{b})$ (34)-(37) $F_{n}=0$ ,
$G_{n}=1$ . $a$ , $b$ 2
.
$\Phi_{aa}=\frac{\partial^{2}\Phi^{B}}{\partial a^{2}}|_{-,0.b=1}=\frac{3}{2}(\frac{v^{\sim}}{2}-1I^{\Phi+(1-v^{2})x\frac{\infty}{\ }+(1-v^{2})y\frac{\infty}{\Phi}-\frac{3}{2}\mathcal{V}}( \frac{v^{2}}{2}+1)\frac{\infty}{\text{\^{o}}\nu}$
(A14)
$+v^{2}(x^{2} \frac{\partial^{2}\Phi}{a^{2}}+v^{2}\frac{\partial^{2}\Phi}{\Phi^{2}})+(\frac{v^{2}}{2}+1)^{2}\frac{\text{\^{o}}^{2}\Phi}{\partial\nu^{2}}+2v^{2}\eta\frac{\partial^{2}\Phi}{\ \Phi}+v(v^{2}+2)(x \frac{\partial^{2}\Phi}{\ \partial v}+y\frac{\text{\^{o}}^{2}\Phi}{\phi\partial v}I\cdot$
$H_{a\iota}\cong\frac{\partial^{2}H^{E}}{\partial a^{2}}|_{a\triangleleft.\succ-l}-=-H+X\frac{dH}{dx}-\frac{v}{2}(\frac{v^{2}}{2}+\iota 1\frac{\partial H}{\partial\nu}+v^{2}x^{2}\frac{d^{2}H}{d\mathfrak{r}^{2}}+(v^{2}+2)v\mathfrak{r}\frac{\text{\^{o}}^{2}H}{k\partial v}+(\frac{v^{-}}{2}+1)^{2}\frac{\partial^{2}H}{\partial\nu^{2}},$ $(A15)$
$\Phi_{ab}\equiv\frac{\partial^{2}\Phi^{E}}{\partial a\text{\^{o}} b}|_{a=0.k1}=\frac{3}{4}v\Phi-\}\alpha\frac{\infty}{\ }- vy\frac{\partial\Phi}{\Phi}-(1+\frac{3}{4}v^{2})\frac{\text{\^{o}}\Phi}{\partial v}$
(A16)
$+v^{2}(x^{2} \frac{\partial^{\sim}\Phi}{k^{2}}+y^{2}\frac{\partial^{2}\Phi}{\Phi^{2}})+\frac{v}{2}(\frac{v^{2}}{2}+1)\frac{\text{\^{o}}^{2}\Phi}{\partial\nu^{2}}+2vq\frac{\partial^{2}\Phi}{\Re\Phi}+(v^{2}+1)(x\frac{\partial^{2}\Phi}{a\partial\nu}+y\frac{\partial^{2}\Phi}{\Phi^{\phi}})$ ,
$H_{ab}\simeq\frac{\partial^{2}H^{E}}{\ \text{\^{o}} b}|_{a\triangleleft.b=1}=- \frac{1}{2}(\frac{v^{2}}{2}+\iota 1\frac{\partial H}{\partial\nu}+r\alpha^{2}\frac{\partial^{-}H}{a^{2}}+(v^{2}+1)x\frac{\partial^{2}H}{\ \partial\nu}+ \frac{v}{2}(\frac{v^{2}}{2}+11\frac{\partial^{2}H}{\partial\nu^{2}}$ (A17)
$\Phi_{bb}\overline{\approx}\frac{\partial^{2}\Phi^{E}}{\partial b^{2}}|_{a 0.k1}=\frac{3}{4}\Phi-x\frac{\infty}{\ }-y \frac{\infty}{\phi}-\frac{3}{4}v\frac{\infty}{\partial v}$
(A18)
$+x^{2} \frac{\partial^{2}\Phi}{\alpha^{2}}+y^{2}\frac{\partial^{-}\Phi}{\Phi^{2}}+\frac{v^{2}}{4}\frac{\partial^{2}\Phi}{\text{\^{o}} v^{2}}+2\varphi\frac{\partial^{2}\Phi}{\ \phi}+v(x \frac{\partial^{2}\Phi}{\ \partial\nu}+y\frac{\partial^{2}\Phi}{\phi b})$,
$H_{bb}$ $\frac{\partial^{2}H^{E}}{\partial b^{\sim}}|_{\propto 0.b\cdot 1}=-\frac{v}{4}\frac{\partial H}{\partial\nu}+x^{2}\frac{d^{2}H}{d\mathfrak{r}^{2}}+\frac{v^{2}\partial^{-}H\neg}{4\partial\nu^{2}}+w\frac{\partial^{2}H}{\ \partial v}$ . (A19)
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